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© The object of the present invention is to provide 
a bus interface circuit which can suppress genera- 
tion of noise. Between an internal data bus (32b) and 
an external data bus (8b), an AND gate (12b) and 
output buffer (12c) are connected in parallel with an 
input buffer (12a). A control signal a is supplied to a 
control terminal of the output buffer (12c) and an 
inverted signal of the control signal a is supplied to a 
control terminal of the input buffer (12a). A control 
signal b is supplied to one input terminal of the AND 
gate (12b). When no access request is made to an 
external RAM and external ROM, CPU (33) enables 
the control signals a and b to be output as a high- 
level and a low-level signals, respectively. At that 
time, a respective output buffer (12c) is allowed to 
have corresponding data to pass through, but data 
on the internal data bus (32b) is not output to the 
external data bus (8b) because the AND gate (12b) 
is placed in closed state. 
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The present invention relates to an integrated 
circuit having a built-in bus line and, in particular, 
to a bus interface circuit for connecting a bus line 
(internal bus) built in an integrated circuit to a bus 
line (external bus) formed, for example, on a print- 
ed circuit board on which the integrated circuit is 
mounted. 

For a present-day electronic apparatus, an IC 
structure called an LSI device has been employed 
which contains a CPU, a ROM, a RAM, an in- 
put/output circuit, etc., in one chip and connects 
together these circuit components via an internal 
bus. Of these LSIs, some device is equipped with a 
bus interface circuit section for connection to an 
external RAM, an external ROM, etc., via a bus line 
system. Among paging receivers used in a radio 
calling system for example, some has an expanded 
RAM, etc., in this type of LSI to store more in- 
formation. 

FIG. 1 is a block diagram showing a paging 
receiver with an external ROM and external RAM 
connected thereto. A radio unit 1 is of such a type 
that it demodulates a digital signal received by an 
antenna 2 and outputs the demodulated signal to a 
random logic unit (decoder unit) 31 . 

The random logic unit 31 decodes a demodu- 
lated digital signal coming from the radio unit 1 and 
judges whether or not an ID code in that received 
data coincides with an ID code of a user's own 
device stored in an ID-ROM 4. If there is a co- 
incidence, succeeding digital data continues being 
received and decoded for output to an internal bus 
32. If, on the other hand, there is a non-coinci- 
dence, data reception discontinues. 

CPU 33 executes receive-processing, etc., in 
accordance with a control program stored in ROM 
34 and enables received data which comes from 
the random logic unit 31 to be stored in a RAM 35. 
Further, CPU 33 sends an instruction to an in- 
put/output (I/O) circuit 36, informing the user's own 
device of an arrival of an incoming call. CPU 33 
sends an instruction to the input/output circuit 36, 
enabling a received massage to be displayed on a 
display 6 and keyed-in data at a keying-in section 

7 to be detected, etc. 

The internal bus 32 is connected via an output 
buffer 37, input/output buffer 38 and output buffer 
39 to an external bus 8. The external RAM 9 and 
ROM 10 for expansion are connected to the exter- 
nal bus 8. Address data is output from the internal 
bus 32 via the output buffer 37 to the external bus 

8 and control signals, such as RD and WR, are 
output via the output buffer 39 to the external bus 
8. Data access is effected between the internal bus 
32 and the external bus 8 via the input/output 
buffer 38. The random logic unit 31, the internal 
bus 32, CPU 33, ROM 34, RAM 35, input/output 
circuit 36, output buffers 37 and 39 and in- 



put/output buffer 38 are built in one LSI device 3. 

The arrangement of the input/output buffer 38 
will be explained below with reference to FIG. 2. 
The input/output buffer 38 comprises an input 
5 tri-state buffer 38a, an output tri-state buffer 38b 
and an inverter 38c connected to a control terminal 
of the input buffer 38a. A control signal a is sup- 
plied to a control terminal of the output buffer 38b 
and an inverted signal of the control signal a which 

70 comes from the inverter 38c is supplied to the 
control terminal of the input buffer 38a. The control 
signal a stays at a high level, except when data is 
read from the external RAM 9 or external ROM 10, 
and, at that time, the input buffer 38a is placed in a 

75 high impedance state and the output buffer 38b is 
allowed to have input data to pass through. 

When, as set out above, the tri-state output 
buffer 38b is placed in such "pass through" state, 
the data output to the internal bus 32 is delivered 

20 as it is to the external bus 8. Since the external bus 
8 is normally constructed from an interconnected 
pattern, etc., built in a printed circuit board, any 
change of the data on the internal bus is trans- 
formed into a current change on the interconnected 

25 pattern so that an unwanted radiation wave is gen- 
erated. In the conventional paging receiver, the 
frequency of an operation clock used in the LSI 
device is as low as about 32.768 KHz and, further, 
the operation voltage is also as low as about 1.5 V. 

30 Thus the receiver suffers less adverse effect from 
the above-mentioned radiation wave. If, however, 
the frequency of the operation clock used in the 
LSI device is made high on the order of MHz (for 
example, 1.92 MHz), the operation voltage has to 

35 be also made as high as about 3 V so that an 
adverse influence cannot be disregarded in the 
receiver. At that time, an unwanted radiation wave 
is received by the radio unit 1 via the antenna 2 for 
example, thus lowering an S/N ratio involved. Fur- 

40 ther, such an unwanted radiation wave enters into 
the LSI device 3 through an input terminal, thus 
causing an internal circuit to produce an operation 
error. In a radio device with the antenna and LSI 
device contained in the same housing, there is a 

45 greater problem of the unwanted radiation wave 
received by the radio unit via the antenna. 

It is accordingly the object of the present in- 
vention to provide a bus interface circuit and an 
input/output buffer circuit which can suppress the 

50 generation of an unwanted radiation wave. 

According to an aspect of the present Inven- 
tion, there is provided a bus interface circuit ar- 
ranged in an integrated circuit device to connect an 
internal bus of the integrated circuit device to an 

55 external bus arranged in the outside of the in- 
tegrated circuit device, the bus interface circuit 
comprising: a first output buffer for outputting data 
on the internal bus to the external bus; an input 
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buffer for inputting data on the external bus into the 
internal bus; and means for controlling data output- 
ting by the first output buffer and data inputting by 
the input buffer; wherein the controlling means dis- 
ables the data outputting- from the first output buffer 
during a time period when data processing is effec- 
ted only in the integrated circuit device. 

According to another aspect of the present 
invention there is provided an input/output buffer 
circuit of an integrated circuit device, comprising: 
an output buffer, connected between an internal 
data signal line and an input/output terminal to 
which an external data signal lines is connected, for 
outputting data; an input buffer, connected between 
the internal data signal line and the input/output 
terminal in parallel to the output buffer, for inputting 
data; and means for controlling data outputting by 
the output buffer and data inputting by the input 
buffer; wherein the controlling means disables the 
data outputting from the output buffer during a time 
period when data processing is effected only in the 
integrated circuit device. 

In the present invention, when data is to be 
written, for example, in a memory device con- 
nected to the external bus, the controlling means 
gate is opened to enables the data output from the 
first output buffer to the external bus. When data is 
written into, or read out of, a memory device con- 
nected to the internal bus, the controlling means 
disables the data output from the first output buffer 
to the external bus. 

As a result, since a variation of data on the 
inner bus exerts no adverse influence on the exter- 
nal bus, it is possible to prevent radiation of an 
unwanted wave from the external bus. With the 
apparatus having a radio circuit in particular, less 
noise (unwanted radiation wave) is radiated from 
the external bus, preventing the S/N radio of the 
radio circuit form being degraded by noise in- 
volved. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

FIG. 1 is a block diagram showing a conven- 
tional paging receiver; 

FIG. 2 is a view showing an arrangement of a 
conventional input/output buffer; 
FIG. 3 is a circuit diagram showing a bus inter- 
face circuit according to the first embodiment of 
the present invention, which is used in a paging 
receiver; 

FIG. 4 is a view showing an arrangement of an 
input/output buffer in the bus input/output circuit 
in FIG. 3; 

FIG. 5 is a detailed circuit diagram showing an 
input/output buffer in FIG. 3; 



FIG. 6 is a circuit diagram showing another 
input/output buffer in FIG. 3; 
FIG. 7 is a circuit diagram showing a bus inter- 
face circuit according to the second embodi- 

5 ment of the present invention; and 

FIG. 8 is a circuit arrangement showing a bus 
interface circuit according to the third embodi- 
ment of the present invention. 
Embodiments of the present invention will be 

to explained below with reference to the accompany- 
ing drawings. 

(First Embodiment) 

75 The embodiment as set out below is shown as 

applying a bus interface circuit of the present in- 
vention to a paging receiver. The paging receiver 
of the present embodiment has basically the same 
arrangement as that of the conventional paging 

20 receiver as shown in FIG. 1 except for the bus 
interface circuit and any further explanation is, 
therefore, omitted with the same reference numer- 
als employed in the present embodiment to des- 
ignate parts or elements corresponding to those 

25 shown in FIG. 1 . 

FIG. 3 illustrated a circuit arrangement showing 
a bus interface circuit according to the first em- 
bodiment of the present invention. In the circuit as 
set out above, an internal bus 32 comprises an 

30 internal address bus 32a, an internal data bus 32b 
and a internal control bus 32c and an external bus 
8 comprises an external address bus 8a, an exter- 
nal data bus 8b and external control signal lines. 
The respective signal lines of the internal ad- 

35 dress bus 32a are connected respectively through 
output buffers 1 1 to the corresponding signal lines 
of the external address bus 8a. The signal lines of 
the internal data bus 32b and those of the external 
data bus 8b are connected to an input/output buff- 

40 ers 12. 

The input/output buffer 12 comprises an input 
buffer 12a for delivering data of the external data 
bus 8b to the internal data bus 32b, an AND gate 
12b supplied with the data of the internal bus 32b 

45 and a control signal b, and an output buffer 12c for 
delivering the output of the AND gate 12b Jo the 
external data bus 8b. An inverted signal a of a 
control signal a is supplied via an inverter 14 to a 
control terminal of the input buffer 12a, and a 

so control signal a is supplied to a control terminal of 
the output buffer 12c. 

That is, the arrangement of the input/output 
buffer 12, being so represented as to correspond to 
the conventional input/output buffer 38, is as shown 

55 in FIG. 4. 

FIG. 5 is a somewhat detailed view of the 
input/output buffer 12 in FIG. 4. A circuit as shown 
in FIG. 5 basically provides a logic circuit, and it is 
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represented by NAND circuits, NOR circuits and 
inverters, which are easy to be matched to MOS 
transistors. Tri-state buffers 12a and 12c each 
comprises P-channel and N-channel MOS transis- 
tors connected across a power supply VDD and 
ground, NAND circuit, NOR circuit and inverter 
circuit. An AND circuit 12b comprises the NAND 
circuit and inverter circuit. 

A read signal RD output buffer 13a, a write 
signal WR output buffer 13b, a chip enable signal 
CE1 output buffer 13c and a chip enable signal 
CF2 output buffer 13d are connected between the 
external control signal lines and the corresponding 
signal lines of the internal bus 32c. The read signal 
RD is supplied to RD terminals of an external RAM 
9 and external ROM 10 and a write signal WR is 
supplied to a WR terminal of the external RAM 9. A 
chip enable signal CE1 is supplied to the CE 
terminal of the external ROM 10 and a chip enable 
signal CE2 is supplied to a CE terminal of the 
external RAM 9. 

A CPU 33 can effect addressings of the exter- 
nal ROM 10 and external RAM 9 in addition to the 
internal ROM and the internal RAM. A control sig- 
nal b becomes a high level only when data is 
written through the address designation of the ex- 
ternal RAM 9. 

Here, explanation will be given below on the 
operation of the bus interface circuit (see FIGS. 1 
and 3). 

When data is to be read out from the external 
ROM 10, CPU 33 outputs a chip enable signal CE1 
for enabling the external ROM 10, a read signal RD 
and a low-level control signal a. In this case, the 
respective input buffer 12a has its output allowed 
to pass through and the respective output buffer 
12c becomes a high impedance state. 

At this time, address data for designating a 
specific address at the external ROM 10 is deliv- 
ered as an output to the internal address bus 32a. 
The address data is delivered through the output 
buffer 11 to the external address bus 8a to allow 
access to be gained to the external ROM 10. Data 
designated by the address data is read out from 
the external ROM 10 and delivered as an output to 
the external data bus 8b. At this time, since the 
input buffer 12a in the input/output buffer 12 is 
allowed to have its output pass through, the data 
read out from the external ROM 10 is delivered 
past the respective input buffer 12a to the internal 
bus 32b. 

When data is to be read out from the external 
RAM 9, CPU 33 outputs a chip enable signal CE2 
for enabling the external RAM 9, a read signal RD 
and a tow-level control signal a. By doing so, the 
respective input buffer 12a in the input/output buff- 
er 12 is allowed to have its output pass through 
and the respective output buffer 12b becomes a 



high impedance state. 

At this time, address data for designating a 
specific address of the external RAM 9 is delivered 
as an output to the internal address bus 32a. The 

s address data is output through the output buffer 1 1 
to the external address bus 8a. The data des- 
ignated by the address data is read out form the 
external RAM 9 and delivered as an output to the 
external data bus 8b. At this time, the input buffer 

w 12a is allowed to have its output pass through so 
that the data output from the external RAM 9 is 
delivered as an output to the internal data bus 32b 
past the input buffer 12a. 

When, on the other hand, data is to be written 

75 into the external RAM 9, CPU 33 outputs a chip 
enable signal CE2 for enabling the external RAM 9, 
a write signal WR, a high-level control signal a and 
a high-level control signal b. By doing so, the 
respective input buffer 12a is placed in a high 

20 impedance state and the respective output buffer 
12c is allowed to have its output pass through. 
Further, the respective AND gate 12b is turned ON 
to allow the data which is supplied to the other 
input terminal of the AND gate 12b to be delivered 

25 as it is as an output. 

At this time, the address data for designating a 
specific address of the external RAM 9 is output 
from the internal address bus 32a via the buffer 1 1 
to the external address bus 8a. A write address of 

30 the external RAM 9 is designated by the address 
data. At this time, the output buffer 12c is allowed 
to have its output pass through, and the AND gate 
12b is also turned ON. Therefore, the data output 
to the internal data bus 32b is delivered via the 

35 AND gate 12b and output buffer 12c to the external 
data bus 8b and written into the corresponding 
address in the external RAM 9. 

When no access is requested to the external 
ROM 10 and external RAM 9, that is, access is 

40 requested to internal ROM 34 or internal RAM 35 
in the LSI device, CPU 33 outputs of a high-level 
control signal a and a low-level control signal b. By 
doing so, the output buffer 12c is allowed to have 
its output pass through, but one input terminal side 

45 of the AND gate 12b becomes a low level, thus 
turning the AND gate 12b OFF. As a result, the 
data of the internal data bus 32 is not output from 
the AND gate 12b, so that it is not output to the 
external data bus 8b. At that time, the respective 

50 input buffer 12a is placed in a high impedance 
state and complete isolation is achieved between 
the internal data bus 32b and the external data bus 
8b. 

Since no access is gained to the external ROM 
55 10 and external RAM 9, isolation is ensured be- 
tween the internal data bus 32b and the external 
data bus 8b, thus preventing an unwanted radiation 
wave from being produced as noise and received 
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by a radio unit 1 . 

FIG. 6 in a circuit diagram showing another 
input/output buffer in FIG. 3. FIG. 6 shows an 
example in which the output terminal is connected 
to a power supply potential VDD through a load 
resistor RL. 

Although, in order to prevent a variation of data 
on the' internal data bus 32b from leaking into the 
external data bus 8b, the AND gate 12b is provided 
in the input side of the output tri-state buffer 12c in 
the above-mentioned embodiment and controlled 
by the control signal b which becomes a high level 
only when data is written in the external RAM 9, 
the output tri-state buffer 12c may be directly con- 
trolled by the control signal b. FIG. 6 shows this 
practical form of the circuit. As shown in FIG. 6, an 
input/output buffer 12 comprises an input tri-state 
buffer 12a and an output tri-state buffer 12c. The 
input tri-state buffer 12a is controlled by a controi 
signal c, that is, an inverted signal a of the controi 
signal a, which becomes a high level during a time 
period in which data is read from the external RAM 
9 and external ROM 10 and a low level during the 
other time period. The output tri-state buffer 12c is 
controlled by the above-mentioned control signal b. 
In the arrangement above, when the control signals 
b and c are both in low levels, the output tri-state 
buffer 12c is placed in a high impedance state and 
a potential on the output terminal of the in- 
put/output buffer 12 is placed in a floating state. It 
is, therefore, preferable to connect the output ter- 
minal to a power supply potential or a ground 
potential via load resistor in the LSI device 3. 

(Second Embodiment) 

FIG. 7 is a circuit diagram showing a bus 
interface circuit according to the second embodi- 
ment of the present invention. 

In the above-mentioned first embodiment, 
many of data processings in the LSI device 3 are 
performed while incrementing address one at a 
time. Even at the address change time, only data 
on one or two of signal lines of the address bus 
32a vary and hence an interface between the signal 
lines of the internal address bus 32a and the signal 
lines of the external address bus 8a can be so 
simplified as to connect only output buffers 11 
across these two signal lines. 

However, the interface of the address bus may 
be so constructed, as in the case of the interface of 
the data bus, as to achieve complete separation 
between the internal address bus 32a and the 
external address bus 8a during other than a period 
in which access is gained to the internal address 
bus 32a and the external address bus 8a. FIG. 7 
shows one form of this arrangement. 



In the bus interface circuit as shown in FIG. 7, 
the output buffers 1 1 for address which are in the 
bus interface circuit shown in FIG. 3 are replaced 
by tri-state buffers 15 and a high-level signal is 

5 supplied as a control signal d to control terminals 
of the tri-state buffers 15 during a time period in 
which access is gained to the external ROM 10 and 
external RAM 9 and a low-level signal is supplied 
as a control signal d to the control terminals of the 

70 tri-state buffers 15 during the other time period. By 
doing so, it is possible to prevent generation of an 
unwanted radiation wave not only at the external 
data bus 8b but also at the external address bus 
8a. 

(Third Embodiment) 

FIG. 8 shows another practical form of a bus 
interface circuit according to the third embodiment 

20 of the present invention. In FIG. 8, first and second 
input terminals of an OR circuit 16 are connected, 
respectively, to a chip enable signal CE1 output 
line and a chip enable signal CE2 output line in the 
control bus 32c, the output of the OR circuit 16 is 

25 used as the control signal d, and AND circuits 17 
are employed in place of the tri-state buffers 15. 

As the control signal d as set out above, use 
may be made of other signals, such as chip enable 
signals. Further, an AND circuit may be used in 

30 place of the tri-state buffer 15. 

Although the above-mentioned embodiment 
has been explained in conjunction with the paging 
receiver, the present invention is not restricted 
thereto and can be applied to a radio transmit- 

35 ter/receiver unit, a hand-held telephone set, etc., 
having a radio circuit. The present embodiment can 
also be effective to suppress an unwanted radiation 
wave in an apparatus not equipped with any radio 
circuit. 

40 According to the present invention, if only the 

internal data bus is employed in the bus interface 
circuit connecting together the internal and external 
data buses, isolation can be achieved between the 
internal data bus and the external data bus so that 

45 it is possible to prevent an unwanted wave from 
being radiated due to a variation on the internal 
data bus exerting ah adverse influence on the 
external data bus. 

so Claims 

1. A bus interface circuit arranged in an inte- 
grated circuit device to connect an internal bus 
(32b) of said integrated circuit device to an 
55 external bus (8) arranged in the outside of said 

integrated circuit device, said bus interface cir- 
cuit comprising: 

a first output buffer (12c) for outputting 
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data on said internal bus (32b) to said external 
bus (8b); 

an input buffer (12a) for inputting data on 
said external bus (8b) into said internal bus 
(32b); and 5 

means (33) for controlling data outputting 
by said first output buffer (12c) and data input- 
ting by said input buffer (12a); 

wherein said controlling means (33) dis- 
ables said data outputting from said first output io 
buffer (12c) during a time period when data 
processing is effected only in said integrated 
circuit device. 

A bus interface circuit according to claim 1, is 
characterized in that said controlling means 
(33) has a gate means (12b) connected be- 
tween said internal bus (32b) and said output 
buffer (12c), and said controlling means (33) 
disables said data outputting from said first 20 
output buffer (12c) by closing said gate means 
(12b) during a time period when data process- 
ing is effected only in said integrated circuit 
device. 

25 

A bus interface circuit according to claim 1, 
characterized in that said first output buffer 
(12c) comprises a tri-state buffer (12c), and 
said controlling means (33) disables said data 
outputting from said first output buffer (12c) by 30 
setting said tri-state buffer into a high-imped- 
ance state during a time period when data 
processing is effected only in said integrated 
circuit device. 

35 

A bus interface circuit according to claim 1, 
further comprising a second output buffer (11) 
for outputting data on an internal address bus 
(32a) to an external address bus (8a); 

wherein said controlling means (33) has 40 
means for disabling output of address data 
from said second output buffer (11). 

An input/output buffer circuit of an integrated 
circuit device, comprising: 45 

an output buffer (12c), connected between 
an internal data signal line (32b) and an in- 
put/output terminal to which an external data 
signal lines (8b) is connected, for outputting 
data; 50 

an input buffer (12a), connected between 
said internal data signal line (32b) and said 
input/output terminal in parallel to said output 
buffer (12c), for inputting data; and 

means (33) for controlling data outputting 55 
by said output buffer (12c) and data inputting 
by said input buffer (12a); 

wherein said controlling means (33) dis- 



ables said data outputting from said output 
buffer (12c) during a time period when data 
processing is effected only in said integrated 
circuit device. 

An input/output buffer according to claim 5, 
characterized in that said controlling means 
(33) has a gate means (12b) connected be- 
tween said internal bus (32b) and said output 
buffer (12c), and said controlling means (33) 
disables said data outputting from said output 
buffer (12c) by closing said gate means (12b) 
during a time period when data processing is 
effected only in said integrated circuit device. 

An input/output buffer according to claim 5, 
characterized in that said output buffer (12c) 
comprises a tri-state buffer (12c), and said 
controlling means (33) disables said data out- 
putting from said output buffer (12c) by setting 
said tri-state buffer into a high-impedance state 
during a time period when data processing is 
effected only in said integrated circuit device. 



BNSOOCID: <£P (W7544aA1J_> 



EP 0 675 448 A1 





3NSDOC1D: <£P__0675*4aA1 J_> 



7 




EP 0 675 448 A1 



38a 



CONTROL 
SIGNAL a 



38C 



INTERNAL 
BUS 32 




INPUT/ 

OUTPUT TO 
TERMINAL EXTERNAL 
BUS 8 



38b 



FIG.2 



12a 



CONTROL 
SIGNAL a 



INTERNAL 
DATA BUS 32b 



14 



CONTROL 
SIGNAL b 



,12b 




12c 



INPUT/ 
OUTPUT 
TERMINAL 



TO 
EXTERNAL 
DATA BUS 8b 



LSI 

FIG.4 



_067S448A1JL> 



8 



EP 0 675 448 A1 



10 



32a 



ADDRESS 
BUS 



32b 

J— 




DATA BUS 



32c 



L - '14 



CONTROL 
BUS 



1 



12t>^ 12c 



12b 12c 



r 



12a 



12 



12a 



12 




r 



12b 



12c 







ROM 


(/) 






(A 
LU 






QC 


< 




Q 






Q 


s 




< 


O 


oc o 



8b 



-CONTROL SIGNAL b 
CONTROL SIGNAL a 
13a--^ RD 



13b 
13C 
13d 



WR 
CE1 



CE2 



to < 

g ° 

Q 
< 



Q OC 



RAM 



LU 

O 



T 



FIG.3 



3NSDOCID: <EP_087544aA1_L> 



9 



EP 0 675 448 A1 




BNSDOOD: <EP_CB7S448A1J^> 



10 



EP 0 675 448 A1 



CONTROL SIGNAL c 
(CONTROL SIGNAL a) 



INTERNAL 
DATA BUS 32b 




CONTROL SIGNAL b 

FIG.6 



INSDOaO: <EP_0S7S44aA1JL> 



11 



EP 0 675 448 A1 




13a 
13b 
13c 
13d 



-CONTROL SIGNAL b 
CONTROL SIGNAL a 
RD 



WR 
CE1 



CE2 



FIG.7 



BHSOOCID: <EP_067S44SA1J_> 



12 



EP 0 675 448 A1 




FIG.8 



BNSOOCtO: <EP_087544aA1_L> 



13 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 95 10 4863 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant pa 



Relevant 



CLASSIFICATION OF THE 
APPLICATION (Int.O.6) 



X 

A 



US-A-4 837 736 (DANALDSON ET AL.) 

* column 2, line 3 - line 49 * 

* column 3, line 27 - column 4, line 31 * 

* column 8, line 10 - column 12, line 9 * 

* abstract; claims 1-3; figures 1,6 * 

US-A-4 866 309 (BONKE ET AL.) 

* column 2, line 35 - column 3, line 52 * 

* abstract; claim 1; figure 2 * 

US-A-5 291 080 (AMAGASAKI) 

* the whole document * 



1-7 



G06F13/40 



1.5 

2-4,6,7 



1-7 



TECHNICAL FIELDS 
SEARCHED (Int. CI. 6) 



G06F 



The present search report has been drawn up for all claims 



Place of ft 

THE HAGUE 



Date of csaqpletlom of toe Mart* 

6 July 1995 



Nguyen Xuan Hiep, C 



o 

Si- 



category OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate t 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after t be filing date 
D : document dted in the application 
L : document cited for other reasons 



A : member of the same patent family, corresponding 



3NSDOC1D: <£P_O075448A1JL> 



